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DESCRIPTION 

CONTROL APPARATUS AND OUTPUTONG SIGNAL ADJUSTING METHOD 

THEREFOR 

5 

FIELD OF THE INVENTION 

The present invention relates to a control apparatus (controller) which is used for 
peripheral equipment of entertainment devices such as video game machines. 

10 BACKGROUND OF THE INVENTION 

Generally, a variety of control operations of entertainment devices such as video 
game machines are performed by using control apparatuses. Therefore, a plurality of 
control buttons are provided on the control apparatuses and the user controls those 
buttons, thereby controlling the entertainment devices. As an example, the user can 
1 5 control a character which is displayed on a television receiver. 

Conventionally, according to the thus-constructed control apparatuses, in many 
cases, cross-shaped or circular directional control buttons having are disposed at the 
front-left thereof and a plurality of multi-purpose buttons axe disposed at the front-right 
thereof. 

20 The directional control buttons and the multi-purpose buttons comprise a tactile 

switch or rubber switch. Since the switch is turned on/off, the character id moved in a 
digital manner or the state of the character is chang' d in a digital manner 

As explained above, the conventional entertaisiiiRnt device has only a function 
for digitally changing tL»s character which is displayed on the television receiver by 

25 using the directional coutrol buttons or the multi-purpose buttons, and thereby has a 
disadvantage in that the motion of the character and changes thereof are not gradual and 
the appearance thereof is poor. 



MI/66 'd 5291 'ON 



$ a } e t d o s sy *j o } o weuje^ 



SC00059 



2 

In order to overcome this disadvantage, according to a manipulation device for a 
game machine disclosed in Japanese Patent Laid-Open (unexamined) No. 7-88252, it is 
possible to control a character which is displayed on a display screen of a television 
receiver in an analog manner by adding an analog-type input device which comprises a 
5 track ball or joystick, etc. Japanese Patent Laid-Open (unexamined) No. 11-90042 
discloses another conventional art to which an analog-type input device is added. 

However, the analog-type input device which comprises the track ball or joystick, 
etc. is quite different from that of the above-described directional control buttons or 
multi-purpose buttons in view of the operability. Therefore, it is expected that it takes a 
10 long time for a user who is accustomed to using the directional control buttons or multi- 
purpose buttons to become practiced in the operation of the analog-type input device 
and that the amount of fun which the entertainmeiit device inherently provides is cut by 
half. 

1 5 SUMMARY OF THE INVENTION 

In terms of the aforementioned case* it is an object of the present invention to 
enable operation in an analog maimer by pressing operation of a controller of which is 
normally used for conventional digital operation. 

In order to attain the object, according to the present invention, there is provided 

20 a control apparatus including a controller which can be pressed and operated, a 
detecting device for outputting an analog signal corresponding to the pressing operation 
of the controller, a level segmenting unit for segmenting an output level of the analog 
signal which is outputted from the detecting device in accordan-e with the pressing 
operation of the controller into a plurality of levels, an A/D converting unit for 

25 converting the analog signal into a digital signal in accordance with the output levels 
which are segmented by the level segmenting unit, and a segmenting-range setting unit 
for setting a range of the output levels of the analog signal which is segmented by the 
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level segmenting unit, wherein the plurality of levels into which the analog signal 
outputted by the detecting device is segmented by the level segmenting unit are within 
the range which is set by the segmenting range-setting unit. 

According to the construction of the present invention, the analog signal 
5 corresponding to the pressing control operation of the controller is converted into the 
digital signal and outputted, thereby realizing a digital control operation by the pressing 
operation of the controller. 

The individual differences of the detecting device and variations in voltage 
which is applied to the detecting device cause variations in the output levels of the 
10 analog signals which are outputted by the detecting device in accordance with the 
pressing operation of the controller depending on the control apparatus. 

Then, according to the present invention, the control apparatus includes the 
segmenting-range setting unit for setting a range of the output levels of the analog 
signal which is segmented by the level segmenting unit, wherein the plurality of levels 
1 5 into which the analog signal outputted by the detecting device is segmented by the level 
segmenting unit are within the range which is set by the segmenting-range setting unit. 

Accordingly, it is possible to output a digital signal having a plurality of bits 
which is obtained by uniformly segmenting the levels without influences of the 
individual differences of the detecting device and variations in voltage which is applied 
20 to the detecting device. 

For instance, the segmenting range setting unit can include a storing unit and the 
level segmenting unit can segment the output level of the analog signal which is 
outputted by the detecting device into a plurality of levels within the outpui level range 
of the aualog signal which is stored in the storing unit According this constitution, as 
25 an example, the controller is pressed and controlled by pressure which is preset and the 
output level of the analog signal which is outputted by the detecting device is stored in 
the storing unit, and thereby the output of the digital signal having a plurality of bits 
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which is obtained by uniformly segmenting the level corresponding to the pressure can 
be obtained. 

A switch for switching the output from the AID converting unit can select the 
output having a single bit or a plurality of bits and can obtain the selected output. 
5 The segmenting-range setting unit may include a volume device that is inserted 

in a power line to which the detecting device is connected. The level segmenting unit 
may segment the range of the output levels of the analog signal outputted by the 
detecting device into a plurality of levels within a range of output levels which is 
detected by the volume device (electric-potential setting device). For example, the 

1 0 combination of a fixed resistance and a variable resistance and a variable resistance, etc. 
can be applied to the volume device. 

As mentioned above, it is possible to set the range of the output levels of the 
analog signal which is segmented by the level segmenting unit and to segment the levels 
more properly corresponding to the state of the voltage which is applied to the detecting 

15 device by using the volume device that is inserted in the power line to which the 
detecting device is connected. 

According to the above-constituted control apparatus, in the case of momtoring 
the output level detected by the volume device which is inserted in the power line to 
which the detecting device is connected and of changing the output level, if, after 

20 change, a method of segmenting the output level of the analog signal which is outputted 
by the detecting device into a plurality of levels within the range of the output level 
which is detected by the volume device is adopted, it is possible to properly correct the 
range of output levels of the analog signal which is segmented by the level segmenting 
unit if the voltage state of the power line is changed by the secular change. 

25 Further, the segmenting-range setting unit may include a volume device that is 

inserted in the power line to which the detecting device is connected, a storing unit for 
storing a limit val le of a range of the output levels of the analog signal which is 
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segmented by the level segmenting unit and a comparator for comparing the range of 
the output levels which is detected by the volume device with the limit value which is 
stored in the storing unit. When it is determined by the comparator that the range of the 
output levels which is detected by the volume device is within the range of the limit 
5 value which is stored in the storing unit, the range of the output levels may be outputted 
to the level segmenting unit. When it is determined by the comparator that the range of 
the output levels which is detected by the volume device is above the limit value which 
is stored in the storing unit, the limit value may be outputted to the level segmenting 
unit. 

10 According to a control apparatus which is connected an entertainment device 

having an executing function of a program, the entertainment device outputs control 
guide on the basis of a predetermined adjusting program, the controller is pressed in 
accordance with the control guide. Thereby, the entertainment device also stores the 
output level of the analog signal which is outputted by the detecting device in the 

15 storing unit, that is built therein or is connected thereto. Based on the output level 
which is stored in the storing unit, the level segmenting unit can also output the digital 
signal obtained by the uniform level-segment, by a signal output adjusting method of 
segmenting an analog signal which is outputted by the detecting device into a plurality 
of levels. 

20 In this case, it is sufficient to store the output level of the analog signal which is 

outputted by the detecting device by the pressing operation of the controller in 
accordance with the control guide in a memory card which is detachably connected to 
the entertainment device as the storing unit. 

The controller may have various shapes and structures. By forming a projection 
25 at the bottom of the controller or forming a plane bottom thereof, this results in 
improving the sensitivity and the durability. 

ilie number of parts can be decreased by directly providing the detecting device 
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on an interned board. 

Further, the controller is provided with a digital switch and a digital signal 
generating unit, thereby enabling the digital signal having a single bit and the digital 
signal having a plurality of bits to be outputted selectively. The digital switch can be 
5 constructed by various combination of the detecting device on the structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view showing the outline of a video game machine which is used 
with a control apparatus according to embodiments of the present invention; 
1 0 Fig. 2 is an enlarged plan view showing the control apparatus shown in Fig. 1 ; 

Fig. 3 is a block diagram showing the main portion of a control apparatus 
according to a first embodiment of the present invention; 

Fig. 4 is a diagram showing characteristics of a pressure-sensitive device shown 

in Fig. 3; 

15 Fig. 5 is a block diagram showing an example of the entire configuration of the 

control apparatus according to the first embodiment of the present invention; 

Fig. 6 is a block diagram showing a first structural example for calibration of a 
level segmenting unit; 

Fig. 7 is a block diagram showing a second structural example for calibration of 

20 the level segmenting unit; 

Fig. 8 is a flowchart showing one example of a setting program for calibration 
which is applied to the second structural example shown in Fig. 7; 

Fig. 9 is a flowchart showing another example of the setting program for 
calibration which is applied to the second structural example shown in Fig. 7; 
25 Fig. 10 is a block diagram showing a third structural example for calibration of 

the level segmenting unit; 

Fig. 11 is a diagram for explaining the calibration operation of the third structural 
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example shown in Fig. 10; 

Fig. 12 is a block diagram showing a fourth structural example for calibration of 
the level segmenting unit; 

Fig. 13 is an exploded perspective view showing control buttons (controller) 
5 which are provided in a second control unit according to the first embodiment; 

Fig. 14 is an exploded perspective view showing a first structural example of the 
second control unit according to the first embodiment; 

Fig. 15 is a front sectional view showing the first structural example of the 
second control unit according to the first embodiment; 
10 Fig. 16 is an exploded perspective view showing a second structural example of 

the second control unit according to the first embodiment; 

Fig. 17 is a front sectional view showing the second structural example of the 
second control unit according to the first embodiment; 

Fig. 18 is an exploded perspective view showing a third structural example of the 
1 5 second control unit according to the first embodiment; 

Fig, 19 is a front sectional view showing the third structural example of the 
second control unit according to the first embodiment; 

Fig. 20 is an exploded perspective view showing a structural example of a first 
control unit according to the first embodiment; 
20 Fig. 21 is a front sectional view showing the structural example of the first 

control unit according to the first embodiment; 

Fig. 22 is an exploded perspective view showing a structural example of a third 
control unit according to the first embodiment; 

Fig. 23 is a front sectional view showing the structural example of the third 
25 control unit according to the first embodiment; 

Fig. 24 is a block diagram showing the main portion in a control apparatus 
according to a second embodiment of the present invention; 
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Fig* 25 is a block diagram showing one example of the entire configuration of 
the control apparatus according to the second embodiment of the present invention; 

Fig. 26 is a block diagram showing another example of the entire configuration 
example of the control apparatus according to the second embodiment of the present 
5 invention; 

Fig. 27 is an exploded perspective view showing a first structural example of a 
second control unit according to the second embodiment; 

Fig. 28 is a front sectional view showing the first structural example of the 
second control unit according to the second embodiment; 
10 Fig. 29 is an exploded perspective view showing a second structural example of 

the second control unit according to the second embodiment; 

Fig* 30 is a front sectional view showing the second structural example of the 
second control unit according to the second embodiment; 

Fig- 31 A and Fig. 3 IB are diagrams for explaining a third structural example of 
15 the second control unit according to the second embodiment, in which Fig. 31 A is a 
plan view thereof and Fig. 3 IB is a bottom view thereof. 

Fig. 32 is a front sectional view showing the third structural example of the 
second control unit according to the second embodiment; 

Fig. 33 is a front sectional view showing a fourth structural example of the 
20 second control unit according to the second embodiment; 

Fig. 34A to Fig. 34C are front sectional views showing one structural example of 
a second control unit according to a third embodiment of the present invention; 

Fig. 35 is a diagram showing the circuit configuration of a resistor shown in Figs. 
34A to 34C; 

25 Fig. 36 is a diagram showing characteristics of an analog signal which is 

outputted by an output terminal of the resistor shown in Fig. 35; 

Fig. 37 is a block diagram showing the main portion concerning the second 
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control unit according to the third embodiment; 

Fig. 38 is a diagram for explaining a function of a segmenting-range setting unit 
for the second control unit according to the third embodiment; 

Fig. 39A and Fig. 39B are front sectional views showing a deformed example of 
5 a conductive member which forms a part of a detecting device according to the third 
embodiment of the present invention; 

Fig. 40 is a front sectional view showing another structural example of the 
second control unit according to the third embodiment of the present invention; 

Fig. 41 is a front sectional view showing a structural example of a first control 
1 0 unit according to the third embodiment of the present invention; 

Fig. 42 is a diagram showing the circuit configuration of a resistor shown in Fig. 

41; 

Fig. 43 is a diagram showing characteristics of an analog signal which is 
outputted by an output terminal of the resistor shown in Fig. 42; 
1 5 Fig. 44 is a block diagram showing the main portion concerning first control unit 

according to the third embodiment; and 

Fig, 45 is a diagram for explaining the function of a segmenting-range setting 
unit for the first control unit according to the third embodiment. 

20 DESCRIPTION OF TWE PREFERRED EMBODIMENTS 

Embodiments according to the present invention will be described in detail 
hereinbelow with reference to the drawings. 

A control apparatus according to the present embodiments is connected to a 
video game machine as an entertainment device, and can control a character which is 
25 displayed on a display screen of a television receiver in a digital/analog manner. 
[Outline of the device] 

Fig. 1 is a plan view showing the outline of the video game machine with which 
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the control apparatus according to the present embodiments is used. As shown in the 
figure, the video game machine includes a game machine main body 100 which is 
connected to a television receiver (not shown) which is used as a display and a control 
apparatus 200 which is connected to the game machine main body 100. 
5 The game machine main body 100 is provided therein with a disk-drive unit 101 

for reading an optical disk on which a game program is recorded, an image processing 
device for displaying characters and a background picture on the screen of the television 
receiver in accordance with the game program which is stored in the optical disk, and 
the like. The game machine main body 100 is also provided therein with a reset switch 

10 102 for resetting the game during execution, a power switch 103, and a casing opening 
control button 105 for controlling an operation for opening/closing a casing 104 which 
opens/closes a disk loading unit of the disk-drive unit 101. 

The control apparatus 200 is connected to the game machine main body 1 00 via 
a connecting cord 202 which is led out from a device main body 201. A connector 203 

15 is provided at one end of the connecting cord 202. The connector 203 is connected to a 
jack 106 which is provided in one side of the game machine main body 100, thereby 
connecting the control apparatus 200 to the game machine main body 100. 

Fig, 2 is a plan view showing the control apparatus. A first control unit 210 and 
a second control unit 220 are provided on the upper side of the device main body 201 of 

20 the control apparatus 200, and a third control unit 230 and a fourth control unit 240 are 
provided on the lateral side thereof. 

The first control unit 210 comprises one cross-shaped control body 211 for 
pressing control operation, and control keys 211a which extend in four directions form 
the control body 211, The first control unit 210 causes a character displayed on the 

25 screen of the television receiver to be moved and has a function for moving the 
character vertically and horizontally by pressing the control keys 211a in the control 
body 211. 
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The second control unit 220 comprises four columnar-shaped control buttons 
(controller) 221 for pressing control operation. Identification marks such as a circle "o", 
triangle "A", square, and cross "x" are provided on the control buttons 221, so that 
it is easy to identify the individual control buttons 221. The function of the second 
5 control unit 220 is determined by the game program which is recorded in the optical 
disk. A function for changing the state of a game character is assigned to the control 
buttons 221. For example, functions for moving the right and left arms and the right 
and left legs are assigned. 

Hie third and fourth control units 230 and 240 have almost the same structure, 

10 and comprise two control buttons 231 (controller) and two control buttons (controller) 
241, respectively. The functions of the third and fourth control units 230 and 240 are 
determined by the game program which is recorded in the optical disk, for example, 
functions for performing special movements of the game character are assigned. 

Further, joysticks 251 for analog operation are provided in the device main body 

15 201 shown in Fig. 2. The joysticks 251 switch the first and second control units 210 
and 220, thereby making the device more usable. The switching operation is performed 
by an analog-selecting switch 252 which is provided in the device main body 201. 
When the joysticks 251 are selected, a display unit 253 which is provided in the device 
main body 201 is lit, thereby indicating that the joysticks 251 are selected. 

20 Incidentally, the device main body 201 also has a start switch 254 for instructing 

starting of the game and a select switch 255 for selecting the degree of difficulty of the 
game when starting the game. 

[First embodiment] 

25 The following is a next detailed description of the structure of a first embodiment 

of the present invention. 

Fig. 3 is a block diagram showing the main portion of a control apparatus 
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according to the first embodiment of the present invention. 

The control units 210, 220, 230, and 240 for pressing control operation in the 
control apparatus 200 have a controller 11 comprising the control keys 211a of the 
control body 211 and the control buttons 221, 231, and 241, and a pressure-sensitive 
5 device (detecting device) 12. 

The pressure-sensitive device 12 is made of pressure-sensitive conductive rubber, 
and electrodes 12a and 12b are formed at two ends thereof which are positioned 
symmetrically. One electrode 12a is connected to a power line 13 and a predetermined 
voltage is applied thereto from a power source (Vcc). The resistance between the 
10 electrodes 12a and 12b changes in accordance with the magnitude of a pressure which 
acts on the pressure-sensitive device 12. 

As one example, the pressure-sensitive device 12 made of pressure-sensitive 
conductive rubber exhibits the smallest resistance when no pressure acts, and the 
resistance increases as the applied pressia'e becomes larger, as shown by a dotted line in 
15 Fig. 4, Therefore, the largest analog signal (voltage) is outputted at the other electrode 
12b when no pressure acts, and the analog signal (voltage) which is outputted decreases 
as the pressure increases (solid line in Fig. 4). 

The pressure-sensitive device 12 is disposed in the path/line into which the 
controller 1 1 is pushed. As the user presses the controller 1 1 , pressure is applied and the 
20 resistance of the pressure-sensitive device 12 changes. The analog signal corresponding 
to the pressure is outputted at the electrode 12b side. 

A microprocessor unit 14 (abbreviated to MPU, hereinafter) for controlling the 
control apparatus 200 is mounted on an internal board of the control apparatus 200. The 
MPU 14 functions as a level segmenting unit (LS) 15 for segmenting the output level of 
25 the analog signal which is outputted by the pressure-sensitive device 12 into a plurality 
of levels, an A/D converting unit 16 for converting the analog signal which is outputted 
from the pressure-sensitive device 12 into a digital signal in accordance with the output 
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level which is segmented by the level segmenting unit 15, and a switch 18 which will be 
explained hereinafter. The electrode 12b of the pressure-sensitive device 12 is 
connected to an input side of the level segmenting unit 1 5. 

The level segmenting unit 15 has a fundamental function for segmenting the 
5 range of a preset analog signal level (voltage) by a uniform width, as shown in Fig. 4. 
The number of segments can be set arbitrarily, and the example shown in Fig. 4 
illustrates that the range of analog signal level (voltage) is uniformly segmented into 
eight levels. Individual output levels LI to L8 which are thus uniformly segmented are 
transmitted to the A/D converting unit 16. Incidentally, the range of the analog signal 
10 level which is uniformly segmented by the level segmenting unit 15 can be arbitrarily 
changed. 

The A/D converting unit 16 converts the analog signal which is segmented into 

levels by the level segmenting unit 15 into a digital signal in accordance with the output 

level of the analog signal and outputs the digital signal. That is, digital signals having a 
15 plurality of bits are outputted by the A/D converting unit 16 in accordance with the 

output level LI to L8. 

Herein, a description will be given of a specific example of the level segmenting 

unit 1 5 and the A/D converting unit 16. If it is assumed that the control apparatus 200 is 

driven by a power supply voltage of 3.5 V, the analog signal which is outputted by the 
20 pressure-sensitive device 12 changes from 0 to 2.4 V. If it is also assumed that the level 

segmenting unit 15 unifcimly segments the output level ranging from 0 to 2.4 V into 

eight levels, one level has a level width of 0.3 V. 

Therefore, the level segmenting unit 15 segments the output levels of 2.4 to 2.1 V, 

2.1 to 1.8 V, L8 to 1.5 V, 1.5 to L2 V, 1.2 to 0.9 V, 0.9 to 0.6 V, 0.6 to 0.3 V, and 0.3 to 
25 0 V of the analog signal which is outputted by the pressure-sensitive device 12 into 

level 1 (LI), level 2 (L2), level 3 (L3), level 4 (L4), level 5 (L5), level 6 (L6) 5 level 7 

(L7), and level 8 (L8), respectively. 
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Hie A/D converting unit 16 assigns proper digital signals having a plurality of 
bits to the output levels which are level-segmented as disclosed above and outputs the 
digital signals. For instance, digital signals having a plurality of bits, e.g., 8 bits or 16 
bits, are assigned to the output levels, and digital signals of "If, "3f, "if 
5 (hexadecimal notation) are assigned to level 1, level 2, level 8, respectively, and are 
outputted. 

The digital signal which has a plurality of bits and is outputted by the A/D 
converting unit 16 is transmitted to the game machine main body 100 via an interface 
17 which is provided in the internal board of the control apparatus 200, so that the 

1 0 digital signal causes the game character to be moved, etc. 

Hie change in level of the analog signal outputted by the pressure-sensitive 
device 12 corresponds to the change in pressure applied by the controller 1 1 applied, as 
mentioned above. Accordingly, the digital signal which has a plurality of bits and is 
outputted by the A/D converting unit 16 corresponds to the pressure on the controller 1 1 

15 by the user. If the operations for the game character, etc. are controlled in response to 
the digital signal having a plurality of bits which is related to the user's pressing 
operation, it is possible to realize a smoother operation in an analog manner, as 
compared with the ON/OFF control operation in response to a single-bit digital signal 
which is "l"or M 0". 

20 According to the present embodiment, the A/D converting unit 16 also fimctions 

as an output unit which outputs a single-bit digital signal having a single bit (i.e., "1" or 
"0") in accordance with the change in analog signal outputted by the pressure-sensitive 
device 12 and in response to the switching operation of the switch 18. Either the digital 
signal having a plurality of bits or the digital signal having a single bit is outputted by 

25 the A/D converting unit 16. 

According to the present embodiment, the switch 18 is controlled in response to 
a control sigi-al wLich is sent from the game machine main body 100 on the basis of the 
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game program recorded in the optical disk. That is, if the game program which is 
recorded in the optical disk is executed, the game machine main body 100 outputs the 
control signal for instructing the A/D converting unit 16 to function as an output unit for 
digital signal having a plurality of bits or outputs the control signal for instructing the 
5 A/D converting unit 16 to function as an output unit for the digital signal having a 
single bit in accordance with the contents of the game program. Based on the control 
signal, the switch 18 selects and switches the function of the A/D converting unit 16. 

According to the function which is selected by die switch 1 8, the A/D converting 
unit 16 converts the analog signal outputted by the pressure-sensitive device 12 into the 
10 digital signal having a plurality of bits or the digital signal having a single bit and 
outputs the converted digital signal. If the function as the output unit for the digital 
5 signal having a plurality of bits is selected, the output level which is uniformly 

111 segmented by the level segmenting unit 15 as mentioned above is converted into the 

m corresponding digital signal and is outputted to the game machine main body 1 00. On 

1 5 the other hand, if the function as the output unit for the digital signal having a single bit 
is selected, the digital signal having a single bit "1" or "0" is outputted to the game 
}J machine main body 100 in accordance with the change in the analog signal outputted by 

U the pressure-sensitive device 12. 

3 The switch 18 may be switched by the user's manual operation. For instance, a 

20 function for switching the switch 18 is allocated to the analog-selecting switch 252 
provided in the control apparatus 200 and the switch 18 is operated by the manual 
operation of the analog-selecting switch 252, thereby switching the function of the A/D 
converting unit 1 6. 

According to the present embodiment, as shown in Fig. 5, the first to fourth 
25 control units 210, 220, 230, and 240 have the configuration shown in Fig. 3. Thus, it is 
possible to separately use digital operation and the analog operation of the control units 
210, 220, 230, and 240. Incidentally, only the control unit which is arbitrarily selected 
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among the first to forth control units 210, 220, 230, and 240 can also have the 
configuration shown in Fig. 3. 

As explained above, the level segmenting unit 15 uniformly segments the output 
level of the analog signal which is outputted by the pressure-sensitive device 12 within 
5 the preset range. However, if the preset range deviates from the range of the analog 
signal level (voltage) which is actually outputted by the pressure-sensitive device 12, 
there is a danger that it is impossible to output a digital signal which matches with the 
state of the controller 11. 

Further, the pressure-sensitive devices 12 have individual difference and the 
10 power supply voltages also vary. This results in varying output ranges of the analog 
signals which are outputted by the pressure-sensitive devices 12 that are provided in the 
control units 210, 220, 230, and 240, depending on the individual control apparatuses 
200. 

According to the present embodiment, the control apparatus 200 comprises a 
15 calibration function (segmenting-range adjusting means) for individually setting the 
range of the output level of the analog signal which is segmented by the level 
segmenting unit 15. 

Fig. 6 is a block diagram showing a first structural example for calibration of the 
level segmenting unit 15. According to the configuration shown in the figure, the MPU 
20 1 4 includes a memory 20 and the range of the output levels of the analog signal which is 
segmented by the level segmenting unit 15 is stored in the memory 20. 

As an example, in the production line of the control apparatus 200, a 
predetermined load is applied to the control apparatus 200 so that the resistance of the 
pressure-sensitive device 12 becomes a maximum. In this case, the output level of the 
25 analog signal which is outputted by the pressure-sensitive device 12 is stored in the 
memory 20. 

Next, a description will be given based on the above-discussed specific example. 



HI/HI *d 5691 "ON 53}epossv ? Q}owewe A 0 EfB8 1 Bi ^6 MUZ 



SC00059 



17 

Assuming that a default value of the level segmenting unit 15 is set so as to uniformly 
segment the voltage level ranging from 0 to 2.4 V into eight levels and an analog signal 
of 2,0 V is outputted by the pressure-sensitive device 12 when the predetermined load 
acts, the A/D converting unit 16 outputs the digital signal "3f* which corresponds to 
5 level 2, as explained above. The digital signal "3f ' is stored in the memory 20 5 and the 
level segmenting unit 15 adjusts the output range of the analog signal which is level- 
segmented on the basis of the set value. 

Incidentally, the digital signal "3f ' corresponds to the output level of the analog 
signal of 2.1 V to 1.8 V. Preferably the voltage value within the range is specified in 

10 advance. For instance, it is specified in advance that a maximum voltage value (2.1 V 
in the foregoing example) of the output levels is the upper limit of the range of output 
levels of the analog signal which is segmented into the levels. 

Fig. 7 is a block diagram showing a second structural example for calibration of 
the level segmenting unit. According to the configuration shown in the figure, a 

15 memory is not provided in the control apparatus 200 and, in place thereof, the range of 
output levels of the analog signal which is segmented by the level segmenting unit 15 is 
stored in a built-in memory 111 of the game machine main body 100 to which the 
control apparatus 200 is connected or into a memory card 112 which is detachable. 

When the calibration of the level segmenting unit 15 is executed fay using this 

20 configuration, preferably, a setting program for executing the calibration operation is 
built in a control program which is stored in a ROM 110 in the game machine main 
body 100. 

Fig. 8 is a flowchart showing one example of the setting program. 

First of all, a power supply of the game machine main body 100 is turned on 
25 (step SI). The sensitivity setting (calibration) of the control unit is selected by the menu 
selection by the user (step S2). Then, a setting screen is displayed on the television 
receiver 120 (step S3). For example, a message for prompting the user to strongly press 
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the controller 11 which is provided in the predetermined control unit is displayed on the 
setting screen. When the user presses the controller 11 strongly according to the display, 
the output level of the analog signal from the pressure-sensitive device 12 which is 
detected in this case is outputted to the game machine main body 100 (step S4). The 
5 output level is stored in the built-in memory 1 1 1 (step S5). The above-mentioned steps 
are repeated far the level segmenting unit 15 in the control apparatus 200 (step S6), and 
the sensitivity setting of the control unit ends. 

The level segmenting unit 15 provided in the control apparatus 200 adjusts the 
range of output levels of the segmented analog-signal on the basis of the set value which 
10 is stored in the built-in memory 1 1 1 in the game machine main body 1 00. 

It is also possible to provide the setting program for executing the calibration 
operation in the game program which is recorded in the optical disk. 

Fig. 9 is a flowchart showing another example of the setting program. 

To start with, the optical disk is loaded in the game machine main body 100 (step 
15 S10). Thereafter, it is checked to see if the memory card 112 is loaded in the game 
machine main body 100 (step Sll). If the memory card 112 is not loaded, the user's 
menu-selection causes the selection of the sensitivity setting (calibration) of the control 
unit (step SI 2), and the setting screen is displayed on the television receiver 120 (step 
SI 3). For instance, a message for prompting the user to strongly press the controller 11 
20 which is provided in the predetermined control unit is displayed on the setting screen. 
When the user strongly presses the controller 11 according to the display, the output 
level of the analog signal from the pressure-sensitive device 12 which is detected in this 
case is outputted to the game machine main body 100 (step SI 4). The output level is 
stored in the built-in memory 111 (step SI 5). The above-mentioned steps are repeated 
25 far the level segmenting unit 15 in the control apparatus 200 (step S16), and the 
sensitivity setting of the control unit ends. 

If it is detected in step Sll that the memory card 112 is loaded, it is checked to 
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see if a set value regarding a calibration has already been stored in the memory card 1 12 
(step SI 7). If the result is YES in step SI 7, the sensitivity setting of the control unit 
ends. In this case, the level segmenting unit 15 provided in the control apparatus 200 
adjusts, on the basis of the set value which is stored in the memory card 1 12, the range 
5 of output levels of the analog signal which is to be segmented. 

If there is no set value regarding the calibration stored in the memory card 112, 
the processing sequence proceeds to step SI 2, and the above-mentioned calibration 
operation is performed. Then, the output level of the analog signal from the pressure- 
sensitive device 12 which is detected in step SI 5 is stored in the memory card 112 (step 
10 S16). 

The level segmenting unit 15 provided in the control apparatus 200 adjusts, on 
the basis of the set value which is stored in the built-in memory 111 in the game 
machine main body 100 or memory card 112 therein, the range of output levels of the 
analog signal which is to be segmented. 

15 Fig. 10 is a block diagram showing a third structural example for calibration of 

the level segmenting unit 15. According to the configuration shown in the figure, two 
volume devices 21 and 22 (serving as electric-potential setting devices) are serially 
connected to the power line 13 to which the pressure-sensitive device 12 of the control 
apparatus 200 is connected. The volume devices 21 and 22 enable an intermediate 

20 voltage of the power line 1 3 to be adjusted. 

The level segmenting unit 15 sets the range of output levels of the segmented 
analog-signal on the basis of intermediate voltages VI and V2 of the power line 13 
which are adjusted by the volume devices 21 and 22, as shown in Fig. 11. In other 
words, the level segmenting unit 15 sets the intermediate voltage VI, which is detected 

25 by the one volume device 21 on the side near the power source Vcc, to the maximum 
value in the range of output levels of the segmented analog-signal, sets the intermediate 
voltage V2, which is detected by the other volume device 22, to the minimum value in 
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the range of output levels of the segmented analog-signal, and uniformly segments the 
output level of the analog signal which is outputted by the pressure-sensitive device 12 
within the range of the intermediate voltage VI to V2„ The volume devices 21 and 22 
may be adjusted, for instance, when shipping the control apparatus 200. 

If monitoring functions for the intermediate voltages VI and V2 are added to the 
level segmenting unit 15 and the secular change, etc. and the intermediate voltages VI 
and V2 fluctuate, the range of output levels of the segmented analog-signal may be 
adjusted on the basis of the intermediate voltages VI and V2 after the fluctuation* If the 
thus-constructed auto-calibration function is added, it is possible to always maintain the 
proper setting, when the intermediate voltages VI and V2 fluctuate in accordance with 
die secular change of the pressure-sensitive device 12 and volume device and variations 
in the power supply, because the range of output levels of the segmented analog-signal 
is adjusted on the basis of the intermediate voltages VI and V2 after fluctuation. 

However, if the level segmenting unit 15 always executes the auto-calibration, 
there is a danger that the output to the game machine main body 1 00 is delayed. In this 
case, only when the power supply of the control apparatus 200 is turned on, the level 
segmenting unit 15 may adjust the range of output levels of the analog signal, by which 
the intermediate voltages VI and V2 of the power line 13 are checked, and which are 
segmented. 

Fig. 12 is a block diagram showing a fourth structural example for calibration of 
the level segmenting unit. According to the constitution shown in the figure, the two 
volume devices 21 and 22 are inserted in series in the power line 13 to which the 
pressure-sensitive device 12 in the control apparatus 200 is connected and, further, the 
MPU 14 includes a comparator 23 and a memory 24. 

The limit value of the range of output levels of the analog signal which is 
segmented by the level segmenting unit 15 is stored in the memory 24 in advance. For 
example, an allowable voltage of the MPU 14 is stored in the memory 24 as a limit 
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value. The comparator 23 always monitors the intermediate voltages VI and V2 which 
are detected by the volume devices 21 and 22, and a function for comparing the limit 
value which is stored in the memory 24 with the intermediate voltages VI and V2 
(especially, VI) and forcedly sending the limit value to the level segmenting unit 15 
5 when the intermediate voltage is over the limit value is provided. If the limit value is 
sent from the comparator 23, the range of output levels of the analog signal which is 
segmented on the basis of the limit value is adjusted. 

According to the above-described constitution, if an analog signal of an 
excessive output level, which is above the processing capacity of the MPU 14. is 
10 outputted by the pressure-sensitive device 12, the normal operation of the MPU 14 can 
be compensated. 

Next, a detailed description is given of a structural example of the control unit 
which is provided in the control apparatus 200 according to the first embodiment of the 
present invention. 

15 Fig. 13 to Fig. 15 are diagrams showing a first structural example of the second 

control unit. 

The second control unit 220 comprises the four control buttons 221 constructing 
the controller 11, an elastic body 222, and a sheet member 223 in which the pressure- 
sensitive devices 12 are provided, as shown in Fig. 14. As shown in Fig. 13, the control 

20 buttons 221 are mounted, from the back side thereof, to mounting holes 201a which are 
formed in the upper surface of the device main body 201. The control buttons 221 
mounted in the mounting holes 201a are movable in the axial direction. 

The elastic body 222 is made of insulative rubber, etc., has elastic portions 222a 
which are projected upward, and supports the lower ends of the control buttons 221 at 

25 the upper surfaces of the elastic portions 222a. If the control buttons 222 are depressed, 
sloping portions of the elastic portions 222a are bent and the upper surfaces of the 
elastic portions 222a move together with the control buttons 221 . If the pressures to the 



HI/611 'd 5391 "ON 



SC00059 



22 

control button 221 are removed, the sloping portions of the elastic portions 222a which 
are bent are elastically restored and the control buttons 221 are pushed up. That is, the 
elastic body 222 functions as energizing means for restoring, the control buttons 221 
which are depressed by the pressing operation, to the original positions. 
5 The sheet member 223 is made of a thin-sheet material such as a flexible and 

insulative membrane. The pressure-sensitive devices 12 are provided at proper portions 
of the sheet member 223. As shown in Fig. 15, the pressure-sensitive devices 12 are 
arranged so as to face the control buttons 221 via the elastic body 222. 

According to the present structural example, a projection 221a is formed at the 
10 bottom of the control buttons 221 serving as the controller 11, and a concave portion 
222b for supporting the projection 221a is formed in the elastic portion 222a of the 
elastic body 222 . If the control button 221 is pressed, the projection 221a presses the 
pressure-sensitive device 12 via the concave portion 222b of the elastic portion 222a, 

As mentioned above, the resistance of the pressure-sensitive device 12 changes 
15 in accordance with the pressure which is applied from the control button 221. The 
projection 221a is provided at the bottom of the control button 221 and the projection 
221a presses the pressure-sensitive devices 12 so that the pressure can be transmitted to 
the pressure-sensitive devices 12 with high sensitivity. 

However, as a result of pressing the pressure-sensitive device 12 by the 
20 projection 221a, the pressure which acts on the pressure-sensitive device 12 and the 
concave portion 222b of the elastic body 222 becomes excessively large and there is a 
danger of the durability of the pressure-sensitive device 12 and the elastic body 222 
decreasing. 

Next, according to a second structural example shown in Fig, 16 and Fig. 17, the 
25 bottom of the control button 221 serving as the controller 1 1 is flat and the whole of the 
flat bottom presses the pressure-sensitive device 12. The elastic portion 222a of the 
elastic body 222 has no concave portion formed therein, and it supports the bottom of 
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the control button 221 by the flat surface thereof. If this construction is used, although 
the sensitivity with which the pressure from the control buttons 221 is transmitted to the 
pressure-sensitive device 12 is decreased, the advantage of improved durability of the 
pressure-sensitive devices 12 and the elastic body 222 is obtained. 
5 Fig. 18 and Fig. 19 are diagrams showing a third structural example of the 

second control unit. 

According to the third structural example shown in the figures, the pressure- 
sensitive devices 12 are directly provided at proper portions on an internal board 204 
which is built in the control apparatus 200. By providing the pressure-sensitive devices 
10 12 on the internal board 204, the sheet member can be omitted and the number of parts 
can be reduced. Incidentally, of course, the pressure-sensitive devices 12 are provided 
at portions to which the pressure from the control buttons 221 is transmitted. 

Fig. 20 and Fig. 21 are diagrams showing a structural example of the first control 

unit. 

15 As shown in Fig. 20, the first control unit 210 comprises the cross-shaped control 

body 211, a spacer 212 for positioning the control body 211, and an elastic body 213 for 
elastically supporting the control body 211 and, further, as shown in Fig. 21 s has a 
configuration in which the pressure-sensitive devices 12 are arranged at positions which 
face the control keys 211a (controller 11) of the control body 211 via the elastic body 

20 213. 

The overall/general structure of the first control unit 210 is well known from 
Japanese Patent Laid-Open (unexamined) No. 8-163672, etc., and thus a detailed 
description is omitted. However, the control body 211 is assembled so as to enable the 
control keys 211a (the controller) to be pressed to the sides of the pressure-sensitive 
25 devices 12 (Fig. 21) while a convex portion 212a having hemispheric shapes which is 
formed at the center of the spacer 2 12 is set at the fulcrum. 

If the control key 211a serving as the controller 11 is pressed, the pressure acts 
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on the pressure-sensitive device 12 via the elastic body 213 and the resistance of the 
pressure-sensitive device 12 is changed in accordance with the magnitude of the 
pressure. The structural example shown in Fig, 21 illustrates that the pressure-sensitive 
devices 12 are directly provided at proper portions on the internal board 204 which is 
5 built in fee control apparatus 200. However, similarly to the structural example of the 
second control unit 220 shown in Figs. 14 and 15, the pressure-sensitive devices 12 can 
be provided on the sheet member 23. 

Fig. 22 and Fig. 23 are diagrams showing a structural example of the third 
control unit. 

10 The third control unit 230 comprises the two control buttons 231, a spacer 232 

for positioning the control buttons 231 in the control apparatus 200, a holder 233 for 
supporting the control buttons 231 ? an elastic body 234, and an internal board 235, and 
has the pressure-sensitive devices 12 to proper portions on the internal board 235. 

The overall/general structure of fee third control unit 230 is also well-known 

15 from Japanese Unexamined Patent Laid-Open (unexamined) No. 8-163672, etc., and 
thus a detailed description is omitted. However, the control buttons 231 can be pressed 
while being guided by the spacer 232. The pressure when the control buttons 231 are 
pressed acts on the pressure-sensitive devices 12 via the elastic body 234. The 
resistance of the pressure-sensitive devices 12 is changed in accordance with the 

20 magnitude of the applied pressure. The structural example shown in Figs. 22 and 23 

illustrate that the pressure-sensitive devices 12 are directly provided at proper portions 

of the internal board 235 which is built in the control apparatus 200. However, similarly 

to the structural example of the second control unit 220 shown in Fig. 14 and Fig. 15, 

the pressure-sensitive device 12 can also be provided on the sheet member 223. 

25 Incidentally, the fourth control unit 240 is also constructed similarly to the third 

control unit 230. 

Although the above description shows the structural examples in the case in 
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which the present invention is applied to the first to fourth control units 210, 220, 230, 
and 240, the present invention is not limited to be applied to all of the control units. 
The control unit to which the present invention is applied can be selected arbitrarily and 
the other control units can have conventional constructions. 

5 

[Second embodiment] 

Next, a detailed description is given of constitution of a second embodiment of 
the present invention. Incidentally, the same reference numerals denote the same 
portion as those of the first embodiment which have already been described, and thus a 
1 0 detailed description thereof is omitted. 

The control apparatus 200 according to the first embodiment generates both a 
digital signal having a plurality of bits and a digital signal having a single bit on the 
basis of the analog signal which is outputted by the pressure device 12. However, 
according to the second embodiment, as will be described hereinbelow, a digital signal 
15 having a plurality of bits is generated from the analog signal outputted by the pressure- 
sensitive device 12 and, a digital signal having a single bit is outputted by detecting the 
on/off state of a digital switch. 

Fig. 24 is a block diagram showing the main portion of a control apparatus 
according to the second embodiment. 
20 According to the present embodiment, the control units 210, 220, 230, and 240 in 

the control apparatus 200 have the controller 1 1 comprising the control buttons 221, 23 1 
and 241 and the control keys 21 la of the control body 21 1 ; the pressure-sensitive device 
12 (detecting device); and a digital switch 30. Among them, the controller 11 and 
pressure-sensitive device 12 have a similar construction to those in the control apparatus 
25 200 according to the above-mentioned first embodiment. 

The digital switch 30 comprises first and second fixed-terminals 3 1 and 32 and a 
movable member 33 which is connected/disconnected to the fixed terminal 31 and 32 
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and whereby the fixed terminals are connected or disconnected. The movable member 
33 moves in accordance with the pressing operation of the controller 1 1 and connects or 
disconnects the first and second fixed terminals 31 and 32. As shown in Fig. 24, the 
first fixed terminal 31 of the digital switch 30 is connected to the power line 13, thereby 
applying a predetermined voltage thereto from the power source (Vcc). 

The MPU 14 provided on the internal board of the control apparatus 200 
comprises a digital-signal generating unit 35 for detecting the on/off state of the digital 
switch 30 and outputting a digital signal having a single bit, a change-over switch 18a 
for switching the output from the digital-signal generating unit 35 and the output from 
the A/D converting unit 16 and outputting the signal to the outside, the switch 18 for 
operating the change-over switch 1 8a, the level segmenting unit (LS) 1 5, and of the A/D 
converting unit 16. 

The A/D converting unit 16 according to the present embodiment has only the 
function of converting the analog signal outputted by the pressure-sensitive device 12 
into a digital signal having a plurality of bits and outputting the converted digital signal. 

The input terminal of the digital-signal generating unit 35 is connected to the 
second fixed terminal 32 of the digital switch 30, thereby monitoring a voltage change 
which is caused at the second fixed terminal 32. In other words, if the digital switch 30 
is turned on, the second fixed terminal 32 has the same potential as that of the power 
line 13. If the digital switch 30 is turned off, the second fixed switch 32 is set to 0 V. 
The digital-signal generating unit 35 outputs the digital signal having a single bit ("0" or 
" 1 ") in accordance with the voltage change which is caused at the second fixed terminal 
32. 

According to the present embodiment, the switch 18 is also controlled in 
response to the control signal which is sent by the game machine main body 100 on the 
basis of the game program that is recorded in the optical disk. That is, if the game 
program which is loaded in the optical disk is executed, the game machine main body 
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100 outputs the control signal to connect the change-over switch 18a to the A/D 
converting unit 16 side or to connect the change-over switch 18a to the digital -signal 
generating unit 35. Based on the control signal, the switch 18 operates the change-over 
switch 18a. 

5 The change-over switch 18a may also be switched by the user's manual operation. 

For instance, a function for switching the switch 18 can be allocated to the analog- 
selecting switch 252 which is provided in the control apparatus 200, and the change- 
over switch 18a can be operated by the manual operation of the analog-selecting switch 
252. 

10 According to the control device 200 of the second embodiment having the 

above-mentioned construction, the movable member 33 of the digital switch 30 
connects the first and second fixed terminals 31 and 32 in accordance with the pressing 
operation of the controller 11 and the analog signal is outputted by the pressure- 
sensitive device 12 in accordance with the pressure which is applied by the controller 1 1 . 

15 The digital-signal generating unit 35 outputs the digital signal having a single bit in 
accordance with the change in state of the digital switch 30, and the A/D converting unit 
16 outputs the digital signal having a plurality of bits which has the output level in 
accordance with the pressure applied to the pressure-sensitive device 12. 

Therefore, the selection by the change-over switch 18a causes the control 

20 apparatus 200 to output either the digital signal having the single bit or the digital signal 
having the plurality of bits to the game machine main body 100. 

According to the present embodiment, as shown in Fig. 25, the first to fourth 
control units 210, 220, 230, and 240 have the construction shown in Fig. 24. Thus, it is 
possible for each of the control units to separately use digital operation or analog 

25 operation. Incidentally, as shown in Fig. 26, it is also possible for only the control unit 
which is arbitrarily selected from among the first to fourth control units 210, 220, 230, 
and 240 to have the construction shown in Fig. 24. 
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The control apparatus 200 according to the present embodiment also has the 
calibration function (segmenting-range adjusting unit) for individually setting the range 
of output levels of the analog signal which is to be segmented by the level segmenting 
unit 15, as shown in Figs. 6, 7 9 10, and 12. 
5 Next, a detailed description is given of structural examples of the second control 

unit which is provided in the control apparatus 200 according to the second embodiment 
of the present invention with reference to the drawings. 

Fig. 27 and Fig. 28 are diagrams showing a first structural example according to 
the present embodiment. 

10 The second control unit 220 comprises, four control buttons 221 serving as the 

controller 11, an elastic body 222, a sheet member 224 on which the pressure-sensitive 
devices 12 are provided, and a sheet member 225 on which the first and second fixed 
terminals 31 and 32 of the digital switch 30 are provided, as shown in Fig. 27. The 
control buttons 221 are mounted in mounting holes 201a which are formed in the upper 

1 5 surface of the device main body 201 from the back side, similarly to the aforementioned 
case in the first embodiment (refer to Fig. 13). The control buttons 221 which are 
mounted in the mounting holes 201a can be moved in the axial direction. 

The elastic body 222 is made of insulative rubber, etc., has elastic portions 222a 
which project upward, and supports the lower ends of the control buttons 221 at the 

20 upper surfaces of the elastic portions 222a. If the control buttons 221 are depressed, 
sloping portions of the elastic portions 222a are bent and the upper surfaces of the 
elastic portions 222a are moved together with the control buttons 221. If the pressures 
to the control buttons 221 are removed, the sloping portions of the elastic portions 222a 
which are bent are elastically restored, and the control buttons 221 are pushed up. That 

25 is, the elastic body 222 functions as energizing means for restoring the control buttons 
22 1, which are depressed by the pressing operation, to the original positions. 

The movable member 33 of the digital member 30 is formed at the inside of the 
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ceiling surface of the upper surfaces of the elastic portions 222a (refer to Fig. 28). The 
movable member 33 is made of a conductive material and moves down by deformation 
of the elastic portions 222a due to bending according to the pressing operation of the 
control buttons 221. 

5 The sheet member 225 is made of a thin-sheet material such as a flexible and 

insulative membrane. The first and second fixed terminals 3 1 and 32 are provided at 
proper portions of the sheet member 225. As shown in Fig. 28, the first and second 
fixed terminals 31 and 32 are arranged so as to face the movable member 33. 
According to the structure, the movable member 33 formed below the upper surfaces of 
10 the elastic portions 222a is moved in accordance with the pressing operation of the 
control buttons 221 serving as the controller 11 and makes contact with the first and 
second fixed terminals 31 and 32, thereby electrically connecting the fixed terminals 31 
and 32. 

The sheet member 224 is also made of an insulative thin-sheet material. The 
15 pressure-sensitive devices 12 are provided at proper portions of the sheet member 224. 
As shown in Fig. 28, the pressure-sensitive devices 12 are arranged so as to face the 
control buttons 221 via the elastic body 222 and the sheet member 225. 

As explained above, the shape of the sheet member 225 is flexible and thin, so 
that it is capable of transmitting the pressure on the control buttons 221 transmitted 
20 through the upper walls of the elastic portions 222a and the movable member 33 to the 
pressure-sensitive devices 12 substantially unchanged. 

Fig. 29 and Fig. 30 are diagrams showing a second structural example of the 
second control unit according to the present embodiment 

According to the second structural example shown in the figures, the pressure- 
25 sensitive devices 12 are directly provided at proper portions of the internal board 204 
which is built in the control apparatus 200. As a result of directly providing the 
pressure-sensitive devices 12 on the internal board 204, it is possible to omit the sheet 
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member 224, and to decrease the number of parts. Then, of course, the pressure- 
sensitive devices 12 are provided at positions to which the pressure from the control 
buttons 221 is transmitted. 

Figs. 31 A, 3 IB, and 32 are diagrams showing a third structural example of the 
5 second control unit according to the present embodiment. 

According to the third structural example shown in the figures, the first and 
second fixed terminals 31 and 32 of the digital switch 30 arc provided on the surface of 
the sheet member 225, and the pressure-sensitive device 12 is provided at the back side 
of the sheet member 225. The first and second fixed terminals 31 and 32 and the 
10 pressure-sensitive devices 12 are positioned so as to face each other by sandwiching the 
sheet member 225. The sheet member 225 is disposed so that the pressure-sensitive 
devices 12 are supported in a flat manner by the internal wall 200a of the control 
apparatus 200 and a wired circuit (refer to Fig, 32). 

The above-described structure enables the omission of one sheet member. 
15 Fig. 33 is a diagram showing a fourth structural example of the second control 

unit according to the present embodiment. 

According to the fourth structural example shown in the figure, the movable 
member 33 of the digital switch 30 is set at the back side of the sheet member 224 on 
which the pressure-sensitive device 12 is provided. The arrangement of the sheet 
20 member 224 and the sheet member 225 is changed and the sheet member 224 is 
disposed at the intermediate portion between the sheet member 225, to which the first 
and second fixed terminals 31 and 32 are provided, and the elastic body 222. The sheet 
member 225 is disposed so as to be supported in a flat manner by the internal wall 200a 
of the control apparatus 200 and a wired circuit (refer to Fig. 33). 
25 According to the present embodiment, although the various examples of the 

second control unit 220 are described, the other control units 210, 230, and 240 can be 
constructed similarly thereto. 
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Moreover, the first and second embodiments are described by use of the 
pressure-sensitive device 12 having the characteristics shown in Fig. 4 and Fig. 11. In 
other words, according to the characteristics, an increase in the pressure to the controller 
11 causes the resistance of the pressure-sensitive device 12 to increase and the output 
5 voltage to decrease. However, according to the first and second embodiments, it also 
possible to use a pressure-sensitive device 12 having characteristics which are opposite 
to the aforementioned ones. That is, according to the opposite characteristics, an 
increase in the pressure to the controller 11 causes the resistance of the pressure- 
sensitive device 12 to decrease and the output voltage to increase. By using the 
10 pressure-sensitive device 12 having the opposite characteristics, the input characteristics 
of fee level segmenting unit 15 need to be inverted. However, the pressure-sensitive 
device 12 has characteristics such that a large voltage is not applied unless the controller 
11 is pressed. 

1 5 [Third embodiment] 

Next, a detailed description is given of the structure according to a third 
embodiment of the present invention. Incidentally, the same reference numerals denote 
the same portions as those of the first embodiment which has already been described, 
and thus a detailed description thereof is omitted. 
20 Although the control apparatus 200 according to the first embodiment utilizes the 

pressure-sensitive device 12 as a detecting device, a detecting device according to the 
third embodiment, which will be described, comprises a resistor 40 and a conductive 
member 50. 

Fig. 34A to Fig. 34C are diagrams showing one structural example of a second 
25 control according to the present embodiment. Although only a single control button 
221 and the related structure are shown in the figures, a plurality of the control buttons 
221 can be provided in the second control unit 220, each having the same structure as 
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the structure shown in the figures if any desired control button 221 is selected. 

In other words, the second control unit 220 according to the present embodiment 
comprises the control button 221 serving as the controller 11, the elastic body 222, the 
conductive member 50, and the resistor 40. The conductive member 50 is made of, e.g., 
5 conductive rubber having elasticity, and is formed with a peak shape in which the top of 
the peak is at the center The conductive member 50 is adhered to the inside of the 
ceiling surface of the elastic portion 222a winch is formed in the elastic body 222. 

The resistor 40 is provided, for instance, on the internal board 204 so as to face 
the conductive member 50, and the conductive member 50 makes contact with the 

10 resistor 40 in accordance with the pressing operation of the control button 221. The 
conductive member 50 is deformed in accordance with the pressure on the control 
button 221 (that is, contact pressure with the resistor 40), thereby changing the contact 
area with the resistor 40, as shown in Figs. 34B and 34C. In other words, when the 
pressure on the control button 221 is small, the portion near the top of the conductive 

15 member 50 having a peak shape makes contact with the resistor 40, as shown in Fig. 
34B. Further, when the pressure on the control button 221 becomes larger, the 
conductive member 50 is gradually deformed from the top thereof and the contact area 
becomes larger. 

Fig. 35 is a diagram showing a circuit construction of the resistor 40, the 
20 conductive member 50, and devices peripheral thereto. A variable resistor 42 
corresponds to the combination of the conductive member 50 and the resistor 40 in Figs. 
34 A to 34C. A fixed resistor 41 (not shown in Figs. 34A to 34C) is connected to the 
resistor 40. A power supply voltage Vcc is applied to the variable resistor 42 and the 
fixed resistor 41 which are serially connected, that is, across electrodes 40a and 40b. 
25 The variable resistor 42 corresponds to the combination of the conductive 

member 50 and the resistor 40. Hie resistance of the variable resistor 42 changes in 
accordance with the contact area between the conductive member 50 and the resistor 40. 
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That is, if the conductive member 50 makes contact with the resistor 40, the conductive 
member 50 functions as a bypass for the resistor 40 and a current flows. Therefore, the 
contact portion is effectively short-circuited, so that the resistance of the resistor 40 
drops. As the contact area of the conductive member 50 becomes larger, the resistance 
5 of the resistor 40 is decreased more. 

The power supply voltage Vcc applied across the electrodes 40a and 40b is 
divided by the variable resistor 42 whose resistance changes in accordance with the 
pressure on the control button 221 and the fixed resistor 41. Thus, the output voltage 
which is obtained from an output terminal 40c between the variable resistor 42 and the 

10 fixed resistor 41 becomes larger as the resistance of the variable resistance 42 becomes 
smaller and, on the other hand, the output voltage becomes smaller as the resistance of 
the variable resistance 42 becomes larger. 

Fig. 36 is a diagram showing the characteristics of the analog signal (voltage) 
which is outputted from the output terminal 40c of the resistor 40. 

15 To start with, since a voltage is applied to the resistor 40 when the power is 

turned on, a predetermined analog signal (voltage) Vmin is outputted from the output 
terminal 40c until the control button 221 is pressed (a position "a" shown in the figure). 
Subsequently, since the resistance of the resistor 40 is not changed until the conductive 
member 50 makes contact with the resistor 40 when the control button 221 is pressed, 

20 the output from the resistor 40 is held at Vmin and is not changed. Further, the control 
button 221 is pressed and the conductive member 50 makes contact with the resistor 40 
(a pressing position "b" in the figure) and, thereafter, the contact area of the conductive 
member 50 with the resistor 40 increases in accordance with the pressure on the control 
button 221. Thus, the internal resistance of the resistor 40 decreases and the analog 

25 signal (voltage) which is outputted from the output terminal 40c of the resistor 40 
increases. When the conductive member 50 is deformed to the greatest extent, the 
analog signal (voltage) outputted from the output terminal 40c of the resistor 40 is equal 
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to a maximum value Vmax (a pressed position "c" in the figure). 

Fig. 37 is a block diagram showing the main portion of the control apparatus 
according to the third embodiment of the present invention. 

According to the present embodiment, the MPU 14 provided on the internal 
5 board of the control apparatus 200 also comprises the level segmenting unit 1 5, the A/D 
converting unit 16, and the switch 1 8. According to the present embodiment, the analog 
signal (voltage) which is outputted from the output terminal 40c of the resistor 40 is 
inputted to the level segmenting unit 1 5, then, the output level of the analog signal is 
segmented into a plurality of levels by the level segmenting unit 15, and, further, the 
10 A/D converting unit 16 converts the analog signal which is outputted by the resistor 40 
into a digital signal in accordance with the segmented output level. 

The functions of the level segmenting unit 15 and A/D converting unit 16 are the 
same as those of the aforementioned first embodiment. The level segmenting unit 1 5 
has a fundamental function for segmenting the range of levels of the analog signal 
15 (voltage) which is outputted from the resistor 40 by a uniform width, as shown in Fig. 
36. The number of segments can be arbitrarily set and, in the example shown in Fig. 36, 
the range of levels of the analog signal (voltage) is uniformly segmented into eight 
levels. The individual output levels LI to L8 which are segmented uniformly as 
discussed above are transmitted to the A/D converting unit 16, Incidentally, the range 
20 of levels of the analog signal which is uniformly segmented by the level segmenting 
unit 1 5 can be changed arbitrarily. 

The A/D converting unit 16 converts the analog signal level-segmented by the 
level segmenting unit 1 5 into the digital signal in accordance with the output level of the 
analog signal and outputs the digital signal. In other words, the A/D converting unit 16 
25 outputs the digital signal having a plurality of bits in accordance with the output levels 
LI to L8. 

The A/D converting unit 16 assigns the digital signal having a proper plurality of 
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bits to the output level which is level-segmented, and outputs the digital signal. As an 
example, the digital signal having a plurality of bits, e.g., 8 bits or 16 bits, is assigned to 
the output level and die digital signals "If, "3f, "iT are assigned and outputted in 
the cases of level 1 (LI), level 2 (L2)> level 8 (L8), respectively. 

The digital signal having a plurality of bits which is outputted by the A/D 
converting unit 16 is transmitted to the game machine main body 100 by way of the 
interface 17 that is provided to the internal board of the control apparatus 200. The 
digital signal causes the movement of the game character, etc. 

The level change in the analog signal which is outputted from the output terminal 
40c of the resistor 40 corresponds to the change in the pressure which is applied by the 
control button 221 (controller 11). Therefore, the digital signal having the plurality of 
bits which is outputted by the A/D converting unit 16 corresponds to the pressure on the 
control button 221 (controller 11) by the user. If the operation of the game character, etc. 
is controlled by the digital signal having the plurality of bits which has the above- 
explained relation with the user's pressing operation, it is possible to realize a smoother 
operation in an analog manner as compared with the control operation by the digital 
signal having a single bit ("1" or "0"). 

According to the present embodiment, the A/D converting unit 16 also functions 
as an output unit for the digital signal having a single bit (i.e., "1" or "0") in accordance 
with the change in analog signal which is outputted from the output terminal 40c of the 
resistor 40 and, in response to a switching operation of the switch 18, outputs either the 
digital signal having the plurality of bits or the digital signal having the single bit. 

According to the present embodiment, the switch 18 is also controlled in 
response to a control signal which is sent from the game machine main body 1 00 on the 
basis of the game program which is recorded in the optical disk. That is, if the game 
program which is recorded in the optical disk is executed, the game machine main body 
100 outputs a control signal for instructing the A/D converting unit 16 to function as an 



"d SZ9P0N 



{fi£§fl8I EL £6 £0 0 0? 



SC0O059 



36 

output unit for the digital signal having a plurality of bits or a control signal for 
instructing the A/D converting unit 16 to function as an output unit for the digital signal 
having a single bit. Based on the control signal, the switch 18 selects and switches the 
function of the A/D converting unit 16. 
5 According to the function which is selected by the switch 18, the A/D converting 

unit 16 converts the analog signal outputted from the output terminal 40c of the resistor 
40 into the digital signal having a plurality of bits or the digital signal having a single bit 
and outputs the converted digital-signal. If the function as the output unit for the digital 
signal having the plurality of bits is selected, the output level which is uniformly 

10 segmented by the level segmenting unit 15 as mentioned above is converted into the 
corresponding digital signal and is outputted to the game machine main body 100. 

On the other hand, if the function as the output unit for the digital signal having 
the single bit is selected, the digital signal having a single bit ("1 " or "0") is outputted to 
the game machine main body 100 in accordance with the change in the analog signal 

15 which is outputted from the output terminal 40c of the resistor 40. That is, if it is 
recognized that the value of the analog signal which is outputted by the output terminal 
40c of the resistor 40 is Vmin, the A/D converting unit 16 determines that the control 
button is not pressed and outputs the digital signal "0". On the contrary, if it is 
recognized on the basis of the output from the A/D converting unit 16 that the value of 

20 the analog signal which is outputted by the output terminal 40c of the resistor 40 is not 
Vmin, the A/D converting unit 16 determines that the control button was pressed and 
outputs the digital signal "1". 

Then, the switch 18 may be switched by the user's manual operation. For 
instance, a function for switching the switch 18 is allocated to the analog-selecting 

25 switch 252 which is provided in the control apparatus 200 and is manually operated, 
thereby switching the function of the A/D converting unit 1 6. 

As described above, the level segmenting unit 15 uniformly segments the output 
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level of the analog signal which is outputted by the resistor 40 within a predetermined 
range. There is a danger that it is impossible to output a digital signal which matches 
the state of the controller 1 1 if the predetermined range deviates from the range of levels 
of the analog signal (voltage) which is actually outputted by the resistor 40. 
5 However, the resistor 40 and the conductive material 50 have individual 

differences and the power supply voltage also varies. Consequently, the individual 
control apparatuses 200 cause the output range of the analog signal outputted by the 
resistor 40 to differ. 

Then, the control apparatus 200 according to the present embodiment comprises 
10 a segmenting-range setting unit 25 for individually setting the range of output levels of 
the analog signal which is segmented by the level segmenting unit 15 (refer to Fig. 37), 
and to thereby calibrate the range of levels of the analog signal (voltage) which is 
segmented by the level segmenting unit 15. 

Fig. 38 is a diagram for explaining the function of the segmenting-range setting 

15 unit. 

As shown in Fig. 38, a minimum value Vmin and a maximum value Vmax of the 
analog signal (voltage) which is outputted by the resistor 40 are initially set in advance 
in the segmenting-range setting unit 25. An arbitrary allowable value a for the 
maximum value Vmax is set in advance. The allowable value a is set so as to 
20 compensate variations when the output (analog signal) of the resistor is recognized on 
the basis of information from the A/D converting unit 16. Further, a discriminating 
value y around the minimum value Vmin is set in advance so as to determine whether or 
not the control button is pressed. 

For the setting, the segmenting range setting unit 25 executes the calibration 
25 operation as follows. 

When the power supply of the control apparatus 200 is turned on, the 
segmenting-range setting unit 25 recognizes a level Vmin(Real) of the , analog signal 
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(voltage) which is actually outputted by the resistor 40 on the basis of the information 
from the A/D converting unit 16 in order to adjust the minimum value Vmin of the 
analog signal (vohage) which is outputted by the resistor 40. 

In this case, considering the reason that the user presses the control button 221, 
etc., it is determined whether or not Vmin(Real) is within the range of the allowable 
error value y in which Vmin is set to a center value. If Vmin(Real) is out of the range 
(Vmin+7 ) > Vmin(Real) > (Vmin— y ), the user is informed that the calibration is 
being performed. 

To inform the user, it is possible to adopt methods of switching on/off the display 
unit 253 which is provided in the control apparatus 200 and operating a vibration 
mechanism if such a mechanism is built in the control apparatus 200, etc. 

Next, under the condition such that Vmin(Real) is within the range (Vmin+ y ) > 
Vmin(Real) > (Vmin — y ), the value Vmin(Real) is compared with Vmin, As a 
comparison, if Vmin(Real) > Vmin, the initial set value Vmin is set as the minimum 
value of the analog signal (voltage) which is outputted by the resistor 40. If Vmin(Real) 
< Vmin, the actual output value Vmin(Real) is changed and set as the minimum value 
of the analog signal (voltage) which is outputted by the resistor 40. 

Sequentially, the control button 221 is depressed strongly by the user according 
to the manual operation, etc, thereby recognizing a level Vmax(Real) of the analog 
signal (voltage) which is actually outputted by the resistor 40 on fee basis of the 
information that is then outputted from the A/D converting unit 16. 

If the value Vmax(Real) is larger than (Vmax — a ) which is obtained by 
considering the allowable value a , it is recognized that the user pressed the control 
button 221 up to the limit and Vmax(Real) is compared with Vmax. As a comparison, 
Vmax(Real) < Vmax, the initial set value Vmax is set as the maximum value of the 
analog signal (voltage) which is outputted by the resistor 40. On the other hand, if 
Vmax(Real) > Vmax, the actual output value Vmax(Real) is changed and set as the 
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maximum value of the analog signal (voltage) which is outputted by the resistor 40. 

The segmenting range setting unit 25 controls the level segmenting unit 15 so as 
to uniformly segment the analog signal (voltage) which is outputted by the resistor 40 
within the range from the minimum value Vmin to the maximum value Vmax, which 
5 are set as mentioned above. 

Fig. 39A and Fig. 39B are diagrams showing deformed examples of the 
conductive member. 

The conductive member 50 may have a shape in which the contact area with the 
resistor 40 can change in accordance with the contact pressure to the resistor 40, and is 
10 not limited to the peak-like shape shown in Figs. 34A to 34C. For example, the 
conductive member 50 can have a spherical shape shown in Fig. 39A of a shape having 
a plurality of projections whose heights are different as shown in Fig. 39B-. 

As shown in Fig. 40, the resistor 40 can be adhered to the inside of the ceiling 
surface of the elastic portion 222a which is formed in the elastic body 222 and can be 
1 5 disposed so as to face the conductive members 50. 

Fig. 41 is a diagram showing a structural example of the first control unit 
according to the present embodiment. 

According to the structural example shown in the figure, the conductive 
members 50 are adhered to the inside of ceiling surface of the elastic body 213, 
20 corresponding to the control keys 211a (controller 11) of the cross-shaped control body 
211. The resistor 40 having the single structure is disposed so as to face the conductive 
members 50. 

Fig. 42 is a diagram showing a circuit construction of the resistor. As shown in 
the figure, the resistor 40 is inserted in series with the power line 13 and a voltage is 
25 applied across the electrodes 40a and 40b. The internal resistance of the resistor 40 is 
schematically divided into first and second variable resistors 43 and 44 shown in the 
figure. For instance, the conductive member 50 which moves together with the control 
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key 211a (up directional key) for moving the character upward makes contact with a 
portion of first variable resistor 43 and the conductive member 50 which moves together 
with the control key 211a (left directional key) for moving to the left makes contact 
therewith, thereby changing the resistance in accordance with the contact area with the 
conductive members 50. For instance, the conductive member 50 which moves 
together with the control key 21 la (down directional key) for moving the character 
downward makes contact with the second variable resistor 44 and the conductive 
member 50 which moves together with the control key 211a (right directional key) for 
moving to the right makes contact therewith, thereby changing the resistance in 
accordance with the contact area with the conductive members 50. 

The output terminal 40c is provided at an intermediate portion between the 
variable resistors 43 and 44, and the analog signal is outputted from the output terminal 
40c in accordance with the pressure on the control keys 211a (controller 1 1 ). 

The outputs from the output terminal 40c can be calculated by using a dividing 
ratio of the resistances of the first and second variable resistors 43 and 44. If the 
resistance of the first variable resistor 43 is Rl, the resistance of the second resistor 44 
is R2, and the power supply voltage is Vcc, an output voltage V generated at the output 
terminal 40c can be expressed by the following expression. 

V - Vcc x R2/(R1+R2) 

Therefore, when the resistance of the first variable resistor 43 decreases, the 
output voltage increases. On the other hand, when the resistance of the second variable 
resistor 44 decreases, the output voltage decreases. 

Fig. 43 is a diagram showing the characteristics of the analog signal (voltage) 
which is outputted by the output terminal 40c of the resistor. 

First of all, a voltage is applied to the resistor 40 when the power is turned on, so 
that a predetermined analog^signal (voltage) V 0 is outputted by the output terminal 40c 
unless the control keys 211a of the controller 221 are pressed. 
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Next, if any one of control keys 21 la is pressed, the output from the resistor 40 is 
kept at Vo and does not change because the resistance of the resistor 40 does not change 
until the conductive member 50 makes contact with the resistor 40. 

Moreover, the up directional key or the left directional key is pressed and the 
conductive member 50 makes contact with the first variable resistor 43 in the resistor 40 
(a pressed position p in the figure) and, thereafter, the contact area of the conductive 
member 50 for the first variable resistor 43 increases corresponding to the pressure on 
the control key 211a (controller). Thus, the resistance corresponding to the position 
decreases and the analog signal (voltage) which is outputted by the output terminal 40c 
in the resistor 40 is increased. When the conductive member 50 is deformed to the 
greatest extent, the analog signal (voltage) which is outputted by the output terminal 40c 
in the resistor 40 is set to the maximum value Vmax (a pressed position q in the figure). 

On the contrary, the down directional key or right directional key is pressed and 
the conductive member 50 makes contact with the second variable resistor 44 in the 
resistor 40 (a pressed position r in the figure) and, thereafter, the contact area of the 
conductive member 50 for the second variable resistor 44 increases corresponding to the 
pressure on the control key 211a (controller). Thus, the resistance corresponding to the 
position decreases and this results in decreasing the analog signal (voltage) which is 
outputted by the output terminal 40c in the resistor 40. When the conductive member 
50 is deformed to the greatest extent, the analog signal (voltage) which is outputted by 
the output terminal 40c in the resistor 40 is set to the minimum value Vmin (a pressed 
position s in the figure). 

The analog signal (voltage) which is outputted by the output terminal 40c in the 
resistor 40 is inputted to the level segmenting unit 15, as shown in Fig. 44. The level 
segmenting unit 15 segments the output level of the analog signal into a plurality of 
levels and, further, the A/D converting unit 16 converts the analog signal which is 
outputted by the resistor 40 into the digital signal in accordance with the segmented 
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output-level. Incidentally, the functions of the level segmenting unit 15, the A/D 
converting unit 16, and the switch 18 which are shown in Fig. 44 have been described 
above with reference to Fig, 37, and the detailed description thereof is omitted. 

The value V 0 during the non-pressed state and the minimum value Vmin and the 
maximum Vmax of the analog signal (voltage) which is outputted by the resistor 40 are 
initially set, in advance, in the segmenting-range setting unit 25 for individually setting 
the range of output levels of the analog signal which is segmented by the level 
segmenting unit 15, as shown in Fig. 45. An arbitrary allowable value a for the 
maximum value Vmax is preset and an arbitrary allowable value j8 for the minimum 
value Vmin is preset The allowable values a and B compensate for variations when 
the output (analog signal) of the resistance is recognized on the basis of the information 
from the A/D converting unit 16. Further, a discriminating value y around the value V<> 
of the analog signal (voltage) which is outputted in the non-pressed state is preset so as 
to determine whether or not the control button is pressed. 

For the setting, the segmenting-range setting unit 25 executes the calibration 
operation as follows. 

When the power supply of the control apparatus 200 is turned on, the segmenting 
range setting unit 25 first recognizes, on the basis of information from the A/D 
converting unit 16 in order to adjust the level V 0 of the analog signal (voltage) which is 
outputted by the resistor 40 in the non-pressed state, a level V 0 (Real) of the analog 
signal (voltage) which is actually outputted by the resistor 40. 

In this case, considering the reason that the user presses the control button 221, 
etc., it is determined whether or not V 0 (Real) is within the range of the allowable error 
value y in which V 0 is set as a central value. If V 0 (Real) is out of a range (V 0 + y ) > 
V 0 (Real) > (V 0 — y ), the user is informed that the calibration is being performed. 

To the user, it is possible to adopt methods of switching on/off the display unit 
253 provided in the control apparatus 200 and operating a vibration mechanism if such 
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a mechanism is built in the control apparatus 200, etc. 

Next, under the condition such that V 0 (Real) is within the range (Vo+ y ) > 
V 0 (Real) > (V 0 — y ), the value V 0 (Real) is compared with V 0 . As a comparison, if 
V 0 (Real) > V 0 , the initial set value V 0 is set as the value of the analog signal (voltage) 
5 which is outputted by the resistor 40 in the non-pressed state. On the other hand, if 
Vo(Real) < Vo, the actual output-value V 0 (Real) is changed and set as the value of the 
analog signal (voltage) which is outputted by the resistor 40 in the non-pressed state. 

Sequentially, the upper-directional key is depressed strongly by a manual 
operation of the user, etc, thereby recognizing the level Vmax(Real) of the analog signal 
10 (voltage) which is actually outputted by the resistor 40 on the basis of information that 
is then outputted from the A/D converting unit 1 6, 

If the value Vmax(Real) is larger than (Vmax — a ) which is obtained by 
considering the allowable value a , it is recognized that the user pressed the up 
directional key up to the limit and Vmax(Real) is compared with Vmax. As a 
15 comparison, Vmax(Real) < Vmax, the initial set value Vmax is set as the maximum 
value of the analog signal (voltage) which is outputted by the resistor 40. On the other 
hand, if Vmax(Real) > Vmax, the actual output value Vmax(Real) is changed and set as 
the maximum value of the analog signal (voltage) which is outputted by the resistor 40. 
The similar operation is performed in the case of the left directional key. The 
20 maximum value Vmax of the analog signal (voltage) which is outputted by the resistor 
40 in accordance with the operation for pressing the left directional key is set. 

Sequentially, the down directional key is depressed strongly by a manual 
operation of the user, etc, thereby recognizing the level Vmin(Real) of the analog signal 
(voltage) which is actually outputted by the resistor 40 on the basis of information that 
25 is then outputted by the A/D converting unit 1 6. 

If the value Vmin(Real) is smaller than (Vmin+ ) which is obtained by 
considering the allowable value j3 , it is recognized that the user pressed the down 
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directional key up to the limit and Vmin(Reai) is compared with Vmin. As a 
comparison, if Vmin(Real) > Vmin, the initial set value Vmin is set as the minimum 
value of the analog signal (voltage) which is outputted by the resistor 40. On the other 
hand, if Vmin(Real) < Vmin, the actual output value Vmin(ReaI) is changed and set as 
the minimum value of the analog signal (voltage) which is outputted by the resistor 40. 

The similar operation is performed in the case of the right directional key. The 
minimum value Vmin of the analog signal (voltage) which is outputted by the resistor 
40 in accordance with the operation for pressing the right directional key is set. 

The segmenting-range setting unit 25 controls the level segmenting unit 1 5 so as 
to uniformly segment the analog signal (voltage) which is outputted by the resistor 40 
within the range from the output V<> in the non-pressed state to the maximum value 
Vmax, which are set as mentioned above, in response to the pressing operation of the up 
directional key and the left directional key. The segmenting-range setting unit 25 
controls the level segmenting unit 15 so as to uniformly segment the analog signal 
(voltage) which is outputted by the resistor 40 within the range from the output V 0 in 
the non-pressed state to the minimum value Vmin, which are set as mentioned above, in 
response to the pressing operation of the down directional key and the right directional 
key. 

Incidentally, in the above description, the up directional key and the left 
directional key are assigned to the first variable resistor portion in the resistor 40 and the 
down directional key and the right directional key are assigned to the second variable 
resistor portion in the resistor 40. However, the present invention is not limited to the 
above description and, obviously, it is possible to arbitrarily set the allocation between 
the keys and the variable resistor portions. 

With respect to the first control unit 210, the resistor 40 can also be individually 
arranged at the conductive members 50 which are provided at positions corresponding 
to the control keys 221a of the control body 211, so as to have the circuit construction 
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shown in Fig. 35. In this case, the characteristics of the analog signal (voltage) which is 
outputted by the output terminal 40c in the resistor 40 are those shown in Fig. 36. 

Furthermore, the present invention is not limited to the above-ddscribed 
embodiments. 

5 The control apparatus according to the present invention is not limited to being 

applied to the control apparatus 200 for the video game machine shown in Fig, 2. It is 
possible to apply the control apparatus according to the present invention, for instance, 
to various control apparatuses in which the function can be improved by enabling digital 
operation and analog operation. 

10 As mentioned above, according to the present invention, the analog signal 

corresponding to the pressing operation of the controller is converted into the digital 
signal and the converted digital signal is outputted. Therefore, it is possible to realize 
digital operation by the controller for pressing operation and also to output the digital 
signal by the uniform level segmentation without individual differences of the detecting 

1 5 devices and variations in the voltage which is applied to the detecting devices, etc. 
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CLAIMS 

WHAT IS CLAIMED IS: 

1. A control apparatus comprising: 

5 a controller which can be pressed and operated; 

a detecting device for outputting an analog signal corresponding to the pressing 
operation of said controller; 

a level segmenting unit for segmenting the analog signal which is outputted by 
said detecting device in accordance with the pressing operation of said controller into a 
1 0 plurality of levels; 

an A/D converting unit for converting said analog signal into a digital signal in 
accordance with the output level which is segmented by said level segmenting unit; and 
a segmenting-range setting unit for setting a range of output levels of the analog 
signal which is segmented by said level segmenting unit, 
1 5 wherein the plurality of levels into which the analog signal outputted by said 

detecting device is segmented by said level segmenting unit are within the range which 
is set by said segmenting-range setting unit. 

2. An apparatus according to Claim 1, further comprising a switch for switching the 
20 outputted signal to either one of a digital signal having a plurality of bits and a digital 

signal having a single bit, said switch being connected to said A/D converting unit. 

3. An apparatus according to Claim 1, wherein 

said segmenting-range setting unit comprises a storing unit, and 
25 the plurality of output levels, which are within the range of output levels of the 

analog signal, into which the analog signal outputted by said detecting device are 
segmented by said level segmenting unit are stored in said storing unit. 
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4. An apparatus according to Claim 3, wherein, in place of said storing unit in said 
control apparatus, a storing unit in an entertainment device serving as a main body to 
which said control apparatus is connected is used. 

5 

5. An apparatus according to Claim 1 » wherein 

said segmenting-range setting unit is a volume device that is inserted in a power 
line to which said detecting device is connected, and 

the plurality of levels within the range of the output levels, into which the analog 
10 signal outputted by said detecting device is segmented by said level segmenting unit is 
detected by said volume device. 



6. An apparatus according to Claim 1, wherein said segmenting-range setting unit 
comprises: 

15 a volume device that is inserted in a power line to which said detecting device is 

connected; 

a storing unit for storing a limit value of a range of the output levels of the 
analog signal which is segmented by said level segmenting unit; and 

a comparator for comparing the range of the output levels, which is detected by 
20 said volume device with the limit value which is stored in said storing unit, 

wherein said comparator outputs the range of output levels which is detected by 
said volume device to said level segmenting unit when said range of output levels is 
within the limit value which is stored in said storing unit, and outputs the limit value 
which is stored in said storing unit to said level segmenting unit when the output level 
25 which is detected by said volume device is over said limit value. 



7. An apparatus according to Claim 1 ? further comprising a projection which is formed 
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at the bottom of said controller, and an elastic body having a concave portion which 
engages with and supports said projection, wherein said detecting device is pressed due 
to deformation of said elastic body. 

5 8. An apparatus according to Claim 1 , further comprising a flat surface which is formed 
at the bottom of said controller, and an elastic body having a flat surface which engages 
with and supports said flat surface, wherein said detecting device is pressed due to 
deformation of said elastic body. 

10 9. An apparatus according to Claim 7 or 8, wherein said detecting device comprises an 
internal board. 

10. An apparatus according to Claim 1, further comprising: 

a switch; 

15 a digital switch serving as an ON/OFF switch provided in said controller; and 

a digital signal generating unit for outputting a digital signal having a single bit, 
said digital signal generating unit being connected to said digital switch, 

wherein said switch switches an output of the digital signal generating unit and 
the output of said AID converting unit. 

20 

1 1 . An apparatus according to Claim 10, further comprising: 

an elastic body which engages with and supports the bottom of said controller; 
a first sheet member and a second sheet member; and 

first and second fixed terminals provided in said digital switch which are pressed 
IS due to deformation of said elastic body and which are provided on one side of said first 
sheet member, 

wherein said detecting device is provided on on- side of said second sheet 
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member at portions corresponding to said first and second fixed terminals. 

12. An apparatus according to Claim 11 wherein said second sheet member is an 
internal board. 

5 

13. An apparatus according to Claim 10, further comprising: 

an elastic body which engages with and supports the bottom of said controller; 

and 

first and second fixed terminals provided in said digital switch which are pressed 
10 due to deformation of said elastic body and which are provided on one side of said sheet 
member, 

wherein said detecting device is provided on the other side of said sheet member 
at portions corresponding to said first and second fixed terminals. 

15 14. A signal output adjusting method of a control apparatus according to Claim 3, 
wherein said controller is pressed and controlled by a pressure which is preset and the 
output level of the analog signal which is outputted by said detecting device during the 
pressing operation of said controller is stored in said storing unit. 

20 15. A signal output adjusting method of a control apparatus according to Claim 5, 
wherein, if the output level which is detected by the volume device that is inserted in the 
power line to which said detecting device is connected is changed and said output level 
is monitored, the output level of the analog signal outputted by said detecting device is 
segmented into the plurality of levels within the range of the output levels which is 

25 detected by the volume device after the change. 

16. A signal output adjusting method of a control apparatus comprising a controller 
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which can be pressed and operated, a detecting device for outputting an analog signal 
corresponding to the pressing operation of said controller, a level segmenting unit for 
segmenting the analog signal which is outputted by said detecting device in accordance 
with the pressing operation of said controller into a plurality of levels, and an A/D 
5 converting unit for converting said analog signal into a digital signal in accordance with 
the output level which is segmented by said level segmenting unit, said control 
apparatus being connected to an entertainment device having a function of a program, 
said method comprising the steps of: 

outputting, by said entertainment device, a control guide on the basis of a 
1 0 predetermined adjusting program; 

storing the output level of the analog signal which is outputted by said detecting 
device in a storing unit which is built in or connected to said entertainment device; and 

segmenting, by said level segmenting unit, the analog signal which is outputted 
by said detecting device into a plurality of levels on the basis of said output level which 
15 is stored in said storing unit. 

17. A method according to Claim 16, further comprising the step of storing the output 
level of the analog signal which is outputted by said detecting device in a memory card 
as said storing unit, which is detachably connected to the entertainment device, by 
20 pressing and operating said controller in accordance with said control guide. 
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ABSTRACT OF THE DISCLOSURE 

An analog operation is possible by a pressing operation of a controller which is 
normally used for conventional digital operation. A detecting device (e.g., a pressure- 
5 sensitive device) for outputting an analog signal corresponding to the pressing operation 
by the controller is provided, the analog signal which is outputted by the detecting 
device is segmented into levels by a level segmenting unit, and the segmented analog 
signal is converted into a digital signal having a plurality of bits corresponding to the 
output level by an AID converting unit. A segmenting-range setting unit (such as a 
10 memory) for setting the range of output levels of the analog signal which is segmented 
by the level segmenting unit is also provided. The level segmenting unit segments the 
output level of the analog signal which is outputted by the detecting device within the 
range which is set by the segmenting-range setting unit. 




fr6I/ISI "d 



5c9I 'ON 



sajepossy ? o } owe we/, 



WHOM Bl ^6 mu 



o 
o 



GAME MACHINE MAIN BODY 




a 

m 
m 
m 
m 
u 
m 

o 

Q 

m 
o 
a 




CO 

(3 



HI/ZSI "d 5291 'ON 




SZ9I 'ON 



o 
o 



GAME MACHINE MAIN BODY 




a 

m 

m 
m 

03 

s 

a 

O 
CO 

a 




CO 

O 



HI/SSI 'd 



5391 "ON 



100 



120 
_L_ 



TV RECEIVER 



CPU 



no 
L. 



ROM 



in 



MEMORY 



GRAPHIC 
CONTROL UNIT 



OPTICAL DISK 
CONTROL UNIT 



SOUND 

CONTROL UNIT 



COMMUNICATION 
CONTROL UNIT 



112 



MEMORY 
CARD 



17 



13 

g/ n 



\L r 



Level 

SEGMENTING UNITf 



15 



16 
18 



A/D CONVERTING 
UNIT 



I 



SWITCH 



l/F 



FIG. 7 



HI/951 'd SZ9T0N 



Bi &6 *0 0 0 3 



( START ) 






Y 


S3 






DISPLAY SETTING SCREEN 






STORE OUTPUT LEVEL IN MEMORY 




Y 



( END ~) 



FIG. 8 



Hl/ASI 'd 5391 "ON 



tfSHeei EL ^ #0 0 0 2 



(" S T A R T ^ 




S13 



DISPLAY SETTING SCREEN 




STORE EACH OUTPUT LEVEL 
IN MEMORY OR MEMORY CARD 




Y 



END ) 

FIG. 9 



HI/8SI 'd 5 39 1 'ON 



o 

O' 



m 
m 
to 
m 

= 

o 

Q 

m 
o 
o 



GAME MACHINE MAIN BODY 
-__ 




O 

Li- 



es 
> 



CM 
CM 



HI/651 'd 5291 'ON 



s 3 ; e i a o ? s v ? □ louieuiE^ 



Bi £6 *0 0 02 




c > 

LJJ LU 

o o 

IS 

LU 

cr 



LO ID 



00 



!? 6 1 / G 9 1 'c S391 'ON 



#SHn9I BZ &6 iOOOZ 



o 
o 



GAME MACHINE MAIN BODY 





CM 



HI/191 "d $391 'ON 




FIG. 13 



p6!/c9I "d 5691 'ON 




FIG. 14 



W/SSI 'd Sc9I'0N 



CM 




HI/HI 'd 



539! 'ON 




FIG. 16 



HIA9I 'd 5391 "ON 



sajepossv ? oioueme^ #9tW BI ^6 ^0 0 0 2 




FIG. 18 



HJ/L9I 'd 529 1 'ON 



s a ;e 1 3 o s sy K d;oueuiea #9Hb9I Bi tf6 £0 0 0 £ 



211a 





FIG. 20 



HI/69I "d fio9I'0N 



saieiaossy ? Q}owewe A ffi^SI EL ^6 ^0 0 0 3 




Hi/Oil "d S29TON 




FIG. 22 



I/6I/UI 'd S S 9 1 'ON' 



mm BL H6 40 0 0 2 




FIG. 23 



Fol/cii 'd 539! "ON 



um\ BL &6 *0 00S 





HI/tLI "d 5291 "ON 



S31BJ30SSV ? 0 i OUJBUIE A tfiWI Bi U MUZ 



_ GAME MACHIN MAIN BODY 




CO 

00 




CO 
-J 



O cvj t 
(T) r- O 
CO 
CM 



y 




00 



LO 



00 



LO 
CXI 

S2 
LL_ 



HI/HI 'd 5291 'ON 



GAME MACHIN MAIN BODY 




CM CM CO 



sajepossv ? oiomeuiex #8HS9I Bi, H6 ^0003 




FIG. 27 



KI/Sil "d "ON 



SS^E I 30SSV ? 0 ^ OUJEUie^ pHiSI Bi tf6 ^0 0 0 2 




^6 I/Li T 'd 



S Z 9 1 'ON 



Wm\ Hi *0 002 




FIG. 29 



HI/811 'd 5391 'ON 



sa i o 0 s s y y o^oiiieiue^ 



mm QL &6 MUZ 




H1/6LI 'd S39I "ON 



S91M30SSV ? 0 ; OIUEUIB^ Bi &6 #0 003 



(A) 




FIG. 31 



HI/091 "d S39I "ON 



sajepossy ? o } ouieuie^ #6HMl Bi ^6 *0 0 0 3 




HI/181 "d 529! 'ON sa»eiaossv ■? o*o«euiB A ff6HKI BI &6 *0 0 0Z 



IT) 




H\m\ 'd 5291 'ON 



S3}EI30SSy ^ 0 1 0U18U1EX 



Um\ Bi &6 $9002 




FIG. 34C 



#6ft8l Bi Eft *O0G2 



40a 



O 

m 
m 

m 
m 

M" 
03 

£ 

Q 
m 
Q 

m 
o 
o 



40c 



40b 




FIG. 35 



'd 5391 'ON 




HI/561 "d 



b 3 9 1 "ON 



WW Bi *0 00£ 




o 

m 

m 

m 
m 

m 

= 

Q 

a 
m 
o 

o 




I — 

CO 



HI/981 'd 



S3 9 1 *0N 



mW Bi &6 10 0 0 2 




5391 'ON 



BL 16 £0 0 02 




SO 40 204 



FIG. 39A 




FIG. 39B 



HI/991 'd S 69 1 'ON 




l£W£fll C70TYH i sa»ei30ss V "» o^o«eiib A #0S$l81 Hi &6 *0 0 OS 

HI/681 d 3 6 y !■ ON 




FIG. 42 



Hi/16! 'd 5391 -ON 



saiBioussv ? o ^ oujeuieA #IS&8I HI &6 MUZ 




m/W "d S29I "ON 





H1/£6I 'd 529 1'ON 



s3)Bi30ssv ? o ^ ouie uie ^ T S#B8 T Bi tf6 #0 0 0 2 




HI/HI 'd 5 691 'ON 



saiepossy ? oioiueyjeA #15191 Si &6 MUZ 



DOCKET NO: SCEI 3.0-030 

SCEI REF. : SC00059US00 



PTO/S8/106{8-96) 
Approved for use through 9/3G/98. OMB 0651-0032 
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless ft displays a valid OMB control number. 



Declaration and Power of Attorney For Patent Application 



Japanese Language Declaration 



As a befow nam -d inventor. I hereby decla* +hat: 



My residence, post office address and citizenship are as stated 
next to my name. 



1 believe I am the original, first and sole inventor (if only one name 
is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter which ts claimed and 
for which a patent is sought on the invention entitled 

CONTROL APPARATUS AND 0UTPUTTING 
SIGNAL ADJUSTING METHOD THEREFOR 



Y.&%tf\<r)Wflfe (TSi^fflTx^l^Ov^TV^jCV^^ii. the specification of whrch is attached hereto unless the following 

^^'r'Bit) !i> box is checked: 



□ __tf_fl£SErti3*L. *Srf1«f##£fcri#?Ha3e4e**l □ was filed on 

©8£ tti £ H. as United States Application Number or 

( tk ^ T <S 3@ a* ) C ^7 7H £ .ft, ;£ L It c PCT International Application Number 

and was amended on 

(if applicable). 



^^-JS>R$uS^r^"tf h^^TF.?&£0^i®**£ft$^U I hereby state that I have reviewed and understand the contents of 
l^^^i^tTl^Ci^wIiCf ^Lit, the above identified specification, including the claims, as 

amended by any amendment referred to above. 



fi>;± , il UiJ & 3 7 1 £r 5 6 J^rCl £ ft, £ £ I acknowledge the duty to disclose information whtcb is material to 
i$ 9 . ^£r-Stt£ C7) o ^ T S3? ^fff #i £ f8i?rH" S £g # patentability as defined in Title 37, Code of Federal Regulations, 

o Z. c *k i i~- Section 1.56. 



Pajie I of ' 4 

Burden Hour Statement This form is. estimated to lake 0 4 hours to complete Time will vary depending upon die need*, of the individual case Any comments on the 
amount of time you are required to complete this torm should he sen! to the Chuff Information Officer, Patent and Trademark Office. Washington, DC 2023] . DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO Commissioner of Patents and Trademarks. Washington. DC 2023 1 



i 



PTO/SB/106(8-96) 
Approved for use through 9/30/98. OMB 0651-0032 
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1 995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 



Japanese Language Declaration 



^l3Els£fe^?f5 3 sail 1 9 (a) - {d> i&Xli 3 6 5& 
&LT\.*Z>&&1&'h4km 3 6 5 (a) < mmihM> X 



Prior Foreign Application(s) 

Lcation No. 




Japan 



I hereby claim foreign priority under Title 35, United States Code, 
Section 113 (a)-(d) or 365(b) of any foreign application(s) for patent 
or inventor's certificate, or 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Not Claimed 

September 11, 1999 



(Number) 



(Country) 



(Day/Month/Year Filed) 



D 



(Number) 



(Country) 



(Day/Month/Year Filed) 

I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional appiication(s) listed 
below. 



(Application No 



{Filing Date) 



(Application No 



(Appiicatton No 



{Filing Date) 
(Filing Date) 



(Application No ) 



(Filing Date) 



I hereby claim the benefit under Title 35, United States Code, 
Section 120 of any United States app)ication(s), or 365(c) of any 
PCT International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56 which became available between the filing date of the 
prior application and the national or PCT International filing date of 
application. 

(Status* Patented. Pending, Abandoned) 
(Status Patented, Pending, Abandoned) 



1 8fts$ 10 0 1 4k iz 



i^SSL, lot 



fiW^ C 5 i C 

fY*iii*iS&W& 
^ Ziz htZoyz't 



I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 



Pa^re 2 of 4 



PTO/SB/106(8-96) 
Approved for use through 9/30/98. OMB 0651-0032 
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Paperwork Reduction Act of 1995, no persons are required to respond to a cottecbon of information unless it displays a valid OMB control number. 

Japanese Language Declaration 

(SEISMS) 



POWER OF ATTORNEY: As a named inventor, t hereby appoint 
the following attorney(s) and/or agents) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith (Jist name and registration number) 

Customer No, 000530 



Send Correspondence to: 

Lerner, David, Littenberg, 
Krumholz & Mentlik, LLP 
600 South Avenue West 
Westfield, New Jersey 07090 



Direct Telephone Calls to: (name and telephone number) 
Robert B. Cohen, Reg. No. 32,768 
Telephone (908) 654-5000 
Facsimile (908) 654-7866 







Full name of sole or first inventor 

Hiroki OGATA 








Inventor's signature 


Date 



Residence 



Citizenship 
Japan 





Post Office Address 


c/o Sony Computer Entertainment Inc. 




1-1, Akasaka 7-chome, Minato-ku 




Tokvo, Japan 107-0052 




Full name of second joint inventor, tf any 




Kazusato TAGAWA 



£5 — jgj H ft Second inventor's signature 





Residence 


mm 


Citizenship 
Japan 




Post Office Address 
c/o Sony Computer Entertainment Inc. 




1-1, Akasaka 7-chome, Minato-ku 




Tokyo, Japan 107-0052 




Sri" (Supply similar information and signature for third and subsequent 




joint inventors.) 



Page 3 of 4 



Declaration and Power of Attorney For Patent Application -- Additional Prior Foreign Applications 



Number Country (Day/Month/Year Filed) Priority Not Claimed 

Japan □ 
Japan □ 

Declaration and Power of Attorney For Patent Application - Additional Inventors 

Full name of third joint inventor, if any (given name, family name). Hir oyuki NAKAZAWA 

Third Inventor's signature Date 

Residence: 

Citizenship: Japan 

Post Office Address: c/o Sony Computer Entertainment Inc. 

1-1, Akasaka 7-chome, Minato-ku 
Tokyo, Japan 107-0052 

Full name of fourth joint inventor, if any (given name, family name): Youtaro SAKAKURA 

Fourth Inventor's signature Date 



Residence: 

Citizenship: Japan 

Post Office Address: c/o Alps Electric Co _ Ltd ^ 

1-7, Yukigaya-otsuka-cho, Ota-ku 
Tokyo, Japan 145-8501 

Full name of fifth joint inventor, if any (given name, family name): ^ Q j ^ MITA 

Fifth Inventors signature Date 

Residence: 

Citizenship: Japan 

Post Office Address: „ A i -oi _ . ^ T , 

c/o Alps Electric Co., Ltd. 

1-7, Yukigaya-otsuka-cho, Ota-ku 

Tokyo, Japan 145-8501 



255065 1 DOC 



Page 4 of 4 



